Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.037; wR factor = 0.093; data-to-parameter ratio = 16.9.
In the title compound, (C 4 2À anions, which act as tridentate ligands. The geometry of the resulting CuN 2 O 4 coordination can be described as distorted octahedral. The the two pydc 2À fragments are almost perpendicular to one another [77.51 (11) ]. To balance the charges, two centrosymmetric protonated butane-1,4-diammonium, (bdaH 2 )
2+ cations are present. In the crystal structure, extensive O-HÁ Á ÁO, N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds [DÁ Á ÁA = 2.720 (2)-3.446 (3) Å ], ion pairing, C-OÁ Á Á [OÁ Á Á = 3.099 (2) Å ] and -stacking interactions between the pydc 2À rings [centroid-centroid distance = 3.5334 (15) Å ] contribute to the formation of a three-dimensional supramolecular structure.
Related literature
For related literature, see: Aghabozorg et al. (2006 Aghabozorg et al. ( , 2008a .
Experimental
Crystal data (C 4 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2005 ); cell refinement: APEX2; data reduction: APEX2; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL.
Financial support from Tarbiat Moallem University is gratefully acknowledged.
Butane-1,4-diammonium bis(pyridine-2,6-dicarboxylato)cuprate(II) trihydrate H. Aghabozorg, N. Firoozi, L. Roshan, J. Attar Gharamaleki and M. Ghadermazi
Comment
In order to study the hydrogen-bonding patterns in proton-transfer compounds, our research group has selected pyridine-2,6-dicarboxylic acid (pydcH 2 ) and 1,10-phenanthroline-2,9-dicarboxylic acid (phendcH 2 ) as proton donors, and piperazine (pipz), creatinine (creat) and 1,10-phenanthroline (phen) as proton acceptors. This has resulted in the formation of new proton-transfer systems, such as (pipzH 2 )(pydc) (Aghabozorg et al., 2006) . In this regard, we have so far synthesized several metal organic complexes (Aghabozorg, et al., 2008a; 2008b , 2008c .
The molecular structure of the title compound is shown in Fig. 1 (17) In the crystal structure of the title complex there are three water molecules of crystallization, and two centrosymmetric butane-1,4-diammonium cations present as counter-ions. The spaces between two layers of [Cu(pydc) 2 ] 2-dianions are filled with (bnH 2 ) 2+ cations and water molecules (Fig. 2 ). There are also π-π stacking interactions between the aromatic rings of the coordinated pydc 2-dianions, with distances of 3.5334
There are also C-O···π stacking interactions between the carbonyl groups of the pyridine-2,6-dicarboxylate groups and the pyridine ring of symmetry related dications, with an O···π distance of 3.099 (2) Å (measured to the center of the pyridine ring) for C8-O6···Cg1 (1 -x, 1 -y, -z) [Cg1 is the centroid for the (N2,C9-C13) ring] (see Fig. 3 ).
In the crystal structure there are O-H···O, N-H···O and C-H···O hydrogen bonds, with D···A distances ranging from 2.720 (2) to 3.446 (3) Å, which result in the formation of a supramolecular structure (Fig. 4) . Ion pairing, π-π and C-O···π stacking interactions are also effective in the crystal packing.
supplementary materials sup-2 Experimental
A mixture of an aqueous solution (30 ml) of the proton transfer compound (bdaH 2 )(pydc) (100 mg, 0.4 mmol) and copper(II) chloride dihydrate (30 mg, 0.2 mmol) were stirred at room temperature. Blue crystals of the title compound were obtained after four weeks at room temperature.
Refinement
The hydrogen atoms of the water molecules and the NH groups were located in difference Fourier syntheses. The C-bound H-atoms were included in calculated positions. All the hydrogen atoms were treated as riding atoms: O-H = 0.85, N-H = 0.79 -0.91, C-H = 0.95 -0.99 Å with U iso (H) = 1.2 or 1.5U eq (parent O, N or C atom).
Figures Fig. 1 . The molecular structure of the title compound, with displacement ellipsoids drawn at the 50% probability level. Atoms marked with a and b are related by the symmetry codes (-x, -y, -z + 1) and (-x + 1, -y + 2, -z), respectively. Hydrogen bonds are shown as dashedlines. Hydrogen atoms are not involved in the hydrogen bonding are omitted for clarity. Primary atom site location: structure-invariant direct methods Extinction correction: none (14) 0.00716 (13 
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